Lung injury caused by cobra venom factor is reduced in rats raised on an essential fatty acid-deficient diet.
Arachidonate metabolites appear to be involved in lung injury caused by cobra venom factor (CVF)-induced complement and polymorphonuclear leukocyte (PMN) activation. These studies were designed to assess the effects of a dietary-induced deficiency of arachidonic acid on CVF-induced lung injury. Rats raised on an essential fatty acid-deficient (EFAD) diet exhibited the expected changes in fatty acid composition including decreased plasma levels of arachidonic acid and increased levels of 5,8,11-eicosatrienoic acid. In intact rats raised on the EFAD diet, CVF-induced lung injury was attenuated. When blood and excised lungs from rats raised on the normal diet were used, CVF caused pulmonary vascular constriction and acute lung injury, as evidenced by increased 125I-labeled bovine serum albumin accumulation in lung parenchyma and alveolar lavage fluid. The CVF-induced pulmonary artery pressor response and lung injury were reduced when blood perfusate or blood perfusate and excised lungs were obtained from rats raised on the EFAD diet. The pulmonary vascular constriction and lung injury were not attenuated when the blood perfusate was obtained from rats raised on the normal diet, irrespective of whether the excised lungs were obtained from rats raised on the normal or EFAD diet. PMNs obtained from rats raised on the EFAD diet demonstrated decreased superoxide production as well as impaired random migration and chemotaxis in vitro. In contrast, beta-glucuronidase release was quantitatively similar to PMNs from control rats. These data indicate that the EFAD diet-induced attenuation of CVF-induced pulmonary hypertension and acute lung injury is due to defective effector cells in blood rather than modified pulmonary target tissue.